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Abstract: This paper, which was part of a larger study, reports on a survey that explored the perceptions 
of 69 graduate supervisors regarding issues in supervision from three higher education institutions in 
Australia. Factors that contribute to student success in higher education research degrees are many and 
diverse, including a complex dance of student factors, supervisor factors, and their supervisory context 
factors, and those informed by cultural and language differences. Therefore, a complex system approach 
using Bayesian network modelling was used to explore how student and/or supervisor factors influence 
the success of culturally and linguistically diverse (CALD) graduate students in Engineering and IT. 
Findings suggest that key factors include the experience of supervisors in terms of experience with the 
Australian higher education system, personal cross-cultural experience, experience in their specific 
discipline, and overall experience in supervision of HDR students. 
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1.0 Introduction 
The manner in which the diverse factors that influence international student success in higher education 
research degrees interact is complex, including factors that pertain to the student(s), to the supervisor(s) 
and their supervisory role(s), the educational context(s) and experience, and factors related to cultural 
and language differences between students and their supervisors (Bain, Fedyinch, & Knight, 2010).  
The effectiveness of measures to address these needs hinges on properly defining and addressing the 
factors that contribute to students’ success (Bain et al., 2010). These factors may include environmental 
factors, supervisory arrangements, student cohorts, and student characteristics (Smith, 2002).The 
emotional well-being of a student also affects the success of a postgraduate student (Morrison-Saunders 
et al., 2005). Similarly to other students, maintenance of motivation and enthusiasm can also affect 
postgraduate students, even who those with a history of academic achievement and of self-efficacy 
(Morrison-Saunders et al., 2005).  
Why research students fail to complete degrees has attracted considerable attention in recent years 
(Bills, 2003). One study conducted revealed that difficulties with the English language resulted in longer 
times to completion, and in some cases, caused attrition (Bills, 2003). In addition, since some 
international higher degree research (HDR) students in Australia come from countries where English is a 
second language, and/or from societies where academic culture is more hierarchical in terms of 
academic relationships than the Australian context, adjusting to new social, linguistic, academic and 
cultural environments may be disorienting, and may influence progression and success (Samani et al., 
2012).  
A number of studies have examined factors influencing HDR student success (Delany, 2008; Smith, 2002) 
which suggest a number of predictive indices for timely completions (Rodwell & Neumann, 2007). 
Because the factors influencing student completion are complex, multifaceted, and intertwined 
(Manathunga, 2002), a complex systems approach has been adopted by some in educational research to 
analyse such relationships. Bayesian network (BN) modelling has been used in a number of areas, 
including education (Bekele & Menzel; García, Amandi, & Schiaffino, 2005). Bayesian networks are 
graphical representations for reasoning under uncertainty, and the nodes represent variables which are 
either discrete or continuous with connections between them. The BN measures the statistical strength 
between the variables which allows for probabilistic beliefs to be automatically updated (Korb & 
Nicholson, 2010), creating a ‘testable model’. For example, Arroyo and Woolf (2005) demonstrated the 
accuracy of the Bayesian network to infer a student’s hidden attitude towards learning, content learned, 
and their perception of the system.  
2.0 Method 
In the larger study, two Bayesian Networks were constructed: Student BN and Supervisor BN. This paper 
reports on the results of the supervisor survey. The Supervisor Bayesian Network was constructed based 
on supervisor survey items which were designed to develop a profile of ‘supervisor factors’ to help 
identify factors which may influence CALD HDR student success. Supervisor data was collected using an 
online survey which was completed by 69 supervisors in the areas of Engineering and Information 
Technology at three Australian universities.  
In total, 60% of supervisors were from University A, 22% from University B, and 18% from University C. 
The majority were male (81%), with almost half of the supervisors indicated they were Australian (48%), 
with the next largest group of nationalities including China (10%), UK (9%), Germany (6%), Hong Kong, 
the US and Sri Lanka (3% each). Other nationalities included India (1%), Indonesia (1%), Italy (1%), 
Mauritius (1%), New Zealand (1%), PNG (1%), Poland (1%), Serbia (1%) Switzerland (1%), Turkey (1%), 
Bangladesh (1%), Czech Republic (1%).  
The supervisor survey questions were categorised into four main areas (or nodes) as shown in Figure 1 
and consisted of,  
a) Supervisor demographics: included personal and academic background (consisting of cultural 
background, gender, country of birth, area of research); and personal and academic experience in 
Australia (consisting of length of residence in Australia, previous study in Australia). 
b) Supervisor perception of a successful CALD student: included general factors for success and CALD 
supervision factors. 
c) Supervisor perception of a successful HDR student: included general factors for success, student 
attributes, student behaviours, student experiences and student obligations. 
d) Supervisor perception of supervisor attributes: included supervisor obligations, supervisory style, 
influence on supervision, support on supervision, participation in training and experience 
 
The Bayesian Network was quantified using the coded questionnaire variables. Each variable was 
coded as 0 or 1, reflecting a ‘low’ or ‘high’ score. Exceptions were personal demographics. An overall 
score was calculated for each component of the survey. The score was calculated as the sum of the 
coded values of the questions in that component. The component scores and the (binary) supervisor 
demographics variables were used in the regression analyses. The component scores were coded as 
High (top quarter of scores) and Low, for entry into the Bayesian Network (where ‘high’ means highly 
vs. low predictive, compared to positive vs. negative results). Linear regression analysis was carried out 
for determining associations between individual factors. 
  
 
Figure 1. Complex Systems Model for Supervisor Survey – Bayesian Network Structure 
 
 
  
Figure 2. Complex Systems Model for Supervisor Survey – Quantified Bayesian Network 
 
 
3.0 Results 
The Bayesian network consisted of 4 primary parent nodes contributing to a single outcome node 
named “overall supervisor perception of CALD student success” (OSP). Each parental node 
represented a sub network of categories pertaining to either student or supervisor related aspects.  
The Bayesian Network identified the following results: 
The overall perception of supervisors of a successful CALD student (OSP) of H=44% suggests that the 
likelihood of CALD student success being high was 44% for the set of conditions investigated. The 4 
parent nodes contributing to this overall perception indicated the following probabilities: Supervisor 
perception of a successful HDR student (H 58%); supervisor perception of a successful CALD student 
(H 48%); supervisor demographic (A= 55%, B=45%); and supervisor attributes (H 33%). 
The node, successful HDR student (H 58%) had a greater likelihood of being high when compared to 
that of a successful CALD student (H 48%). The contribution that supervisor attributes made towards 
student success was only a 33% likelihood of being high. Overall, this meant that qualities that 
defined HDR success in students contributed more towards the overall perception of CALD success 
than pure CALD supervision related factors or supervisor attributes. In other words, from the 
perspective of many supervisors, the qualities of a good HDR student in these disciplines were the 
same whether they were CALD or not-CALD, and they did not consider the CALD issue to have 
significant influence on outcomes. These results suggest that the factors influencing successful 
supervision are more general supervisory skills. 
These survey results are supported by write-in comments by the supervisors. While one supervisor 
comments that “many of the native English speaking students I have interactions with require 
typically just as much assistance with academic writing as CaLD students”, another supervisor notes 
“the HDR postgraduate students I have supervised were overwhelmingly CaLD students…For me the 
whole matter is a non-issue”. A third supervisor agrees, saying “I don’t think the origin of the 
students has any impact at all.” 
Supervisor Attributes 
Supervisor attributes in the context of this model include “supervisory quality” or “competence”.  
The maximum likelihood scenario indicates that the sub node, student perception of involvement in 
the research project (H 72%), showed the highest likelihood of being positive towards supervisor 
attributes. Regression analysis shows a significant association between two other factors (nodes): 
overseas university experience (p=0.056) and time in current appointment (p=0.035). A positive 
response for overseas university experience and a longer time in the current appointment were each 
associated with a significantly higher score. The supervisor experience also contributed to supervisor 
attributes with a 45 % likelihood of being high, which was more than the contribution from external 
influences on supervisory style (H 30%). These results suggest that the more experience supervisors 
had in general, as well as the more experience supervisors had working with CALD students and/or 
in other cultures – either through experience in Australia (e.g., the more experienced supervisors) or 
through personal experience overseas - the better success they had with CALD HDR students. In 
other words, familiarity with cultural differences, strategies for supervision, and processes in 
supervision were important to successful supervision of CALD (and non-CALD) HDR students. As 
noted previously, comments from supervisors support the idea that in some disciplines, CALD HDR 
students are the norm, so experienced supervisors will often have experience with culturally diverse 
students. As one supervisor notes, “understanding cultural differences and providing for these [is 
important]. This is a two-way issue, impacts [sic] upon both student and supervisor”. 
 
The regression analysis results indicated that the length of residence time in Australia was positively 
correlated with participants’ responses regarding supervision style and almost significant at the 5% 
level (p=0.052). This finding implies that supervision style may be influenced by the length of stay in 
Australia, suggesting that experience with specific academic systems may have a positive impact on 
supervision of students within those systems. These results underline the importance to successful 
supervision of supervisor familiarity with the educational context and cultural expectations of 
different educational systems, especially given the finding that 52% of the supervisors in the study 
did not identify as Australian (e.g., like the CALD students, they came from other countries). A similar 
result was found in terms of the student survey (e.g., experience with the Australian educational 
system was linked to student success – see Yarlagadda et al., 2013). 
The other significant variable associated with responses on supervision style was whether the 
supervisor has had CALD students who have discontinued (p=0.015). A positive response to this 
question was associated with lower scores regarding supervision style, meaning the discontinuation 
of a CALD student may be related to the lower level of engagement by the supervisor on 
supervision-related activities. However, other data from this study suggests that discontinuations for 
HDR students were often due to non-academic reasons such as “family issues” (see Yarlagadda et al., 
2013), so this is an issue for further research. The node, supervisor obligations, had little influence on 
supervisor attributes (H 50%) indicating that the level of supervisor engagement in their obligations 
appears to neither help or hinder students’ learning and development. This finding was also 
consistent with the results on the student survey (see Yarlagadda et al., 2013). 
While supervisor participation in workshops appears to contribute little towards supervisor 
development and competency (H 4%), regression analysis indicates higher scores on supervisor 
participation were associated with increased time in current appointment (p=0.029). Scores for this 
component were also substantially affected by the nodes field of research (p=0.081) and currently 
supervising many postgraduates (a positive response led to a lower score, p=0.068). These results 
suggest that, not surprisingly, the longer someone has been working in their position, and in their 
field, the more HDR students they will report having supervised (and supervised successfully). Also, it 
follows that the longer supervisors have worked in a position, the more opportunity they will have 
had, over the years, to attend workshops. However, further research could explore these issues in 
more detail. 
HDR versus CALD Student Success 
General HDR Success 
Regression analysis results indicate that student behaviour (H 55%) was significantly associated with 
gender (higher score by female supervisors, p=0.023), long residence time in Australia by supervisors 
(longer residency associated with higher scores, p=0.038) and overseas university experience by 
supervisors (positive response associated with higher scores, p=0.003). Previous study in Australia by 
supervisors was close to significance (positive response associated with lower scores, p=0.067). 
These results support the earlier findings that supervisor experience with the Australian academic 
system, as well as in cross-cultural contexts and/or with CALD students had a strong positive effect. 
The gender effect is also interesting. It may be that female supervisors were more involved in the 
pastoral care issues identified previously as impacted CALD HDR student perceptions (Yarlagadda et 
al., 2013), although given only 19% of participants in the survey were female, further research is 
necessary. 
Three variables were associated with student attributes at the 10% level: English as first language 
(positive response associated with higher scores, p=0.078); current appointment (positive response 
associated with higher scores, 0.063); and supervisor has had CALD students who have discontinued 
(positive response associated with lower scores, p=0.067). These findings emphasize the importance 
of supervisors’ experience with Australian academic and general culture on their perceptions of 
successful student attributes, and that lack of such awareness may be associated with CALD 
discontinuations. These results suggest the most successful supervisors may be ones who are able to 
help students acculturate into new academic, institutional and cultural contexts, based on their own 
experience(s) with such differences. 
CALD specific success 
The successful CALD student category (H=37%) was influenced by General Factors (H 51%) and CALD 
supervision (H 6%). CALD supervision related to three areas: supervisor’s previous experience with 
CALD students; supervisor awareness of what was important for success of CALD students; and 
supervisor input into what they did to develop CALD students. However, it shows the overall 
influence from supervisors in terms of CALD-specific supervisory factors was low (H 6%), even 
though supervisors who spoke English as their first language saw their association with CALD 
students as having a significant positive impact on them (p=0.021), and they also believed that CALD 
students personally benefitted their own research (p=0.058). These findings are consistent with the 
previous findings that supervisors in general do not differentiate CALD HDR issues from non-CALD 
HDR issues. 
4.0 Discussion: Two to tango 
Like in tango, where each small variation in movement, balance, momentum by the leader can 
create a beauty or chaos, depending on the connection with the follower, the relationship between 
the supervisor(s) and student is a complex dance of knowledge, skill, and direction. The results of 
this Bayesian analysis illustrates: (1) the large number of possible factors which can influence success 
in graduate supervision, as well as (2) the complex interactions of these diverse factors in the 
‘supervisory tango’.  
The overall perception of success of a CALD student was most influenced by node HDR student 
success which was 58% likely to be positive, followed by node CALD student success which was 48% 
likely to be positive. This meant that the supervisor perception of success of a CALD HDR student 
was more influenced by their perception of a successful HDR student (in general) than factors that 
were specific to CALD supervision. Importantly, this finding seemingly contradicts much of the 
research which implies that CALD supervision is different (and more difficult). 
According to the sensitivity analysis results on the sub network supervisor attributes, supervisor 
participation in training (13%) and supervision style (12%) were the two most influential nodes for a 
positive change in outcome, followed by node, university support to supervisors, at 11%.  These 
results imply that participation in training may improve supervision. In addition, the finding that the 
majority of supervisors indicated they learnt to supervise by how they had themselves been 
supervised, and few found workshops or research helpful, also indicates a more mentor-based 
process could be more effective than individual workshops. In addition, based on the findings 
regarding the importance of cross-cultural experience on the successful supervision of CALD HDRs, 
professional development opportunities could include cross cultural communication issues, access to 
linguistic and academic support, and better understanding of provision of pastoral care (and/or 
availability of such support at their institutions). 
Improvements to the Bayesian Network Model 
There are a number of limitations of BN models when attempting to model abstract systems such as 
supervisor beliefs. The first major limitation of such models is their inability to cope with cyclical 
phenomena without introducing new elements to the modelling paradigm. This excludes the 
modelling of certain aspects of systems that are known to be complex, as feedback loops leading to 
emergent behaviours are critical aspects of this type of system (Scholl, 2001).  
In the particular case of this study, there were some limitations due to the requirements of the 
method. Specifically, the survey used to quantify the supervisor model was written and completed 
before the construction of the BN model. The BN model was then derived using a Principle 
Components Analysis based on the supervisors’ answers to questions on the survey. This is not the 
most desirable method of model construction and quantification, as it relies on the survey being 
constructed from random questions.  
Future research should look at developing a complete and parsimonious model at the outset, using a 
validation framework such as that proposed by Pitchforth and Mengersen (2013) to ensure its 
validity. Another limitation of this study is the use of self-report items on the perceptions of factors 
influencing the success of CALD HDR students in Engineering and IT. The data reveals what 
participants (supervisors) believed were factors influcing the success of CALD and general HDR 
students. 
5.0 Conclusion 
This study illustrates the complex dance that is the supervisory experience. Many different factors 
can influence the success of HDR supervision, and the balance of inputs of individual supervisor(s) 
and student(s) can significantly influence outcomes. The study has identified a number of factors 
which may influence the successful supervision of CALD HDR students. Findings suggest that the 
experience of supervisors in terms of the following areas is important: experience with the 
Australian higher education system, personal cross-cultural experience, experience in their specific 
discipline, and overall experience in supervision of HDR students. The current Bayesian model helps 
identify factors and relationships that may influence HDR and CALD HDR students and supervision 
for academic success. Improvement in the model to include a broader definition of HDR success in 
the Australian context, and a broadening of the application beyond the Australian context, may 
provide greater insight into managing student supervisor interactions and help improve the overall 
effectiveness of the HDR experience for both students and supervisors alike.  
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